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1 argin of error.

true p porti n of voters with a certain opinion is within %of his
m d of r'lfi n ,p rh p 9 % confid n .

5. Conclusions.

a) at carr 1. This statemen impli s c rtainty. h r i no I v I f nfd ne in 1h
t tement.

b) at carr ct. Different samples will giv diff r nt results. Many f wer than 95% of amples
ar pect d to hay exactly 88% on-tim ord s.

c) at correct. A confidence interval should say omething about the unln wn p pulati n
proportion, not the sample proportion in different ample .

d) t correct. We know that 8 % of the rder arrived on tim . Th r i n need to m k an
interval for the sample proportion.

e) Not correct. The interval should be about the proportion of on-tim ord rs, not the da s.

7. Confidelll:e' te 'also

a PaL. For a given ample ize, h.Jgher confidence mean far er margin of error.

b} Tru . Larger ampJ lead to maJl r tandard err if , which lea to maller margin of
e t,

True. Larger samples are less variable, whid"l makes us mor confid nt that a giv n
confidence interval ucceed in catching t e p pulation proportio .

d) FIe. Th m rgin f err r decrea s as the quar ro t of the mpl i2e in ea
Hal ing th margin () rror r quir 5 a sample our times a Jar e the originaL

9. C r

e 9 % { ident th be e n .9 u n 47.0 () r mad II'! a n.
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11. Ghosts.

a) M£~::xSE(j,)==:.·x {j,q =1.645x (0.38)(0.62) .. 2.5%
V II 1012

b) The pollsters are 90% confident that the true proportion of adults who believe in ghosts is
within 2.5% of the estimated 38%.

c) A 99% confidence inlervill requires a larger margin of error. Ln order to increase
confidence, the interval must be wider.

d) ME == z' )( S£(p) == l: x 1M == 2.576 x [(0.38)(0.62) .. 3.9%
~ n V 1012

ej Smaller margins of error will give us less confidence in the interval.
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25. First Lady.

a) PIau ible independence condition: Th r spans ar likely to b independ nt.
Randomization condition: The responden w re r nd ml ele ted.
10% condition: 1005 adults are less than 10% 1all u.s. dults.
Success/Failure condition: IIp = 1005(0.52) = 52 nd nq= 1 05(0.48) = 4 2 are both great r
than 10, so the sample is large enough.

Since the conditions are satisfied, we can use c: one-proportion z-interval to estimate the
proportion of .5. adult who believe Ithat Laura Bush better fits their idea a First ad ' .

• I-'-----'--'---...!...= 48.9%.55.1%)

We are 95% confident thalt between 48.9% and 55.1 % f U. . adult believe that Laura Bu h
b tt r fit th ir id a of a jr t a y.

b) Plausible independence andition: The r sponses are likely to be independ nt.
Randomization ondition: The r sponden w r ran ml ele t d.
10% condition: 1005 adults ar less than 10% of all u.s. adults.
Su.ee (Failur eo dition: 1/P =1005(0.43) =432 and 17i.] =1005(0.57) =573 are both greater
than 10, so the sample is large enough.

Since the conditions are atisfied, we can us a one-proportion z-interval to stimate U1.e
proportion of .. a uIt wh b Iie Hillar linton bett· r fit til iT i a 0 iT t Lady.

e are 95% confident that between 39.9% and 46.1% of U.. adults believe Hillary Clinton
better fit their idea of a Fir t Lady. The laim that half f U. . a ul think Hillary b t fi
the bill is unlikely. The interval doesn't contain 50%.
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Hillan'
"'

a. Id

27. First Lady redux.

a) Th 95% confid nc interval for the true pro ortion of all 18 to 29 year old who pr fer
Clinton will ab ut twi wid a th c nfiden e jnt rval for th tru pr porti n of all
n. adults, ince it is based on a ample abou one-fourth as large.

bl Piau ible independenccondition; The r pons ar Lik [ to be mdep n nt.
Randomiz tion condition: Th respondents were randoml sele ted.
10% condition: 250 adul are I th n 10% fall U. . aduJ .

ucce s/Failme (ondition: np =250(0.62) =155 an nq =250( .3 ) =95 ar b th gr at r
th n 10, 0 th ample' large enou h.

in th n ition r Ii fi d, an u a n -pr rti 11 -int al t timat the
proportion of 1 to 29 ear olds who be' e Hillary Clint n better fit eir idea of First
Lady.

jr;t ~. pq = 0.62 ± L960,/Co.62)(O. =
n 2~n

We ar 95% onfident hat b tween 60%
Clinton b tier fits th ir idea 0 a irs~ Lad

29. Deer ticks.

i1) Plausible independence condition: Deer tick are para ite . A eer carrying U1e parasite
may pread it to others. Ticks may not b distributed evenly throughout the p pulation.
Randomization condition: Th sampl is no random and may not r pre ent all deer.
10% condition: 53 deer are tess than 10% of all deer.

ucce sjFailure condition: np= 32 and nq= 121 ar both greater than 10, so the sam Ie is
large enough.

The condition are not satisfied, 0 we should u e caution when a one-proportion z-interval
is used to estimate th proportion of d r arrying ticks.

We are 90C)i. confident that between 15.5% and 26.3% of d r have tic s.

b) In order to cut the margin of error in half, they must sample 4 tim s a many d r.
4(153) = 612 deer.

e) The incidence of deer ticks is not plausibly independent, and th sample rna not be
representative of all de r, since f males and young deer are usually not hunted.



Text Solutions:  Chapter 19, #1, 5, 7, 9, 11, 25, 27, 29, 31, 33 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

:n. Graduation.

-)

b)

0.06 = 1.645J<O.25~O.75)

(1.1l45l(o.2';)(O.75)
n = (O.06}2

n .. 141 people

O.Q.t =1.645 (0.25)(0.75)

"
'J _ (1_~5)2(O_25)(n.75)

(0.04)'
/I" 318 peo?le

In order to estimate the proportion of non-graduates in
the 25-to 30-year-old age group to within 6% with 90%
conlidence, we would nero D :mmpleof at 11"<\51141
people. All dedmals in the final answer must be
rounded up, to the next person.
(For a more cautious answer, let II == ij == 0.5. This
method results in II required SImple of 188 people.)

In order Lo esLim<lLe the plOpoJ"\ion of non-grm1U<lLt""5 in
tht> 2.'i-tn .1fl.ypar-nlrl ilBP eroup tn within 4% with 9fl%
confidence, we would need a sample of at least 318
people. All decimals in the final answer must be
rounded up, to the next person.
(For a more cautious answer, let /; == I; == 0.5 This
method results in a required 5ilmple of 423 people.)
Alternatively, the margin of error is now 2/3 of the
original, so the sample size must be increased by a
faclor of 9/,1. 141(9/4)" 318 p<!Ople.

<j

ME=!' rpq
f;~

0.03 = 1.645f<°·25~0.75)

n _ (1.645lto.25XO.75)
- (0.03):1

n .. 564 people

In order estimate the proportion of non-graduates in the
25-to 30-year-old age group to within 3% with 90%
cunfidcnce, we wuuld nL~ a ~mplc uf ill ICJ.st 564
people. All decimals in the fin<ll answer must be
rounded up, to the next persoll.
(For a more cautious answer, let p== q== 0.5. This
method results in a required sample of 752 people.)

Alternatively, the margin of error is now half that of the
original. so the sample size must be increased by a
factor of 4. 14](4)" 5b4 people.
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33. GC.Jduation, .Jgain.

ME==:.' pq
n

0.02 = 1.960J"(O".25=~"O.,"75,,")

n _ (l.%O)'(O.25XO.75)
- (0.02)'

" .. 1.801 people

In order to estimate the proportion of non-graduates in
the 25-to 3O-year-<lld age group to within 2~ with 95%
confidence, we would need a sample of at least 1..so1
people. All decimals in the final answer must be
rounded up, to the next person.
(Fora morecautiousanswer, let p==q:O.5. This
method results in a required sample of 2,401 people.)


